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CHAPTER I
INTRODUCTION
The im p o r ta n c e  o f  h e a r i n g - c o n s e r v â t io n  p rog ram s f o r  t h e  p r e s e r ­
v a t i o n  o f  h e a r i n g  and th e  p r e v e n t i o n  o f  h e a r i n g  l o s s  h a s  b een  r e c o g n iz e d ,  
p a r t i c u l a r l y  t h e  r o l e  o f  i d e n t i f i c a t i o n  a u d io m e try  f o r  t h e  d e t e c t i o n  o f  
s i g n i f i c a n t  l o s s e s  i n  s c h o o l - a g e  c h i l d r e n .  However, r e l a t i v e l y  l i t t l e  
c o n c e rn  h a s  been  e l i c i t e d  r e g a r d i n g  m in im al h e a r i n g  l o s s ,  an a v e ra g e  
l o s s  b e tw een  5 and 25 dB^ a c r o s s  t h e  s p e e c h  f r e q u e n c y  r a n g e ,  and i t s  
p o s s i b l e  e f f e c t s .  T h is  s i t u a t i o n  p r o b a b ly  e x i s t s  b e c a u s e  r o u t i n e  
h e a r i n g - c o n s e r v â t io n  p ro g ra m s ,  p a r t i c u l a r l y  th e  i d e n t i f i c a t i o n  a u d io ­
m e try  p o r t i o n ,  have  n o t  been  d e s ig n e d  t o  d e t e c t  l o s s e s  o f  t h i s  sm a l l  
m a g n i tu d e .  As a  r e s u l t ,  any  r e l a t i o n s h i p  su c h  a  l o s s  may have  t o  academ ic  
a c h ie v e m e n t  would be  o v e r lo o k e d .  T h is  s t u d y  a t t e m p te d  t o  d e te rm in e  i f  
su c h  a  r e l a t i o n s h i p  d o e s ,  in  f a c t ,  e x i s t .
THE PROBLEM AND PURPOSE
H i s t o r i c a l l y ,  a  t y p i c a l  h e a r i n g - c o n s e r v a t i o n  p rog ram  f o r  s c h o o l -  
age  c h i l d r e n  i s  e x p e c te d  t o  p r o v id e  a t  l e a s t  t h e  f o l lo w in g  com ponen ts :
1) p r e v e n t i o n  o f  h e a r i n g  l o s s ,
2) i d e n t i f i c a t i o n  o f  h e a r i n g  l o s s e s  w hich  e x i s t ,
3) d i a g n o s i s  o f  h e a r i n g  l o s s e s  t o  d e te r m in e  t h e i r  
ty p e  and  s e v e r i t y ,
4) m e d ic a l  and  e d u c a t i o n a l  t r e a t m e n t ,  and
5 )  m e d ic a l  and  e d u c a t i o n a l  f o l l o w - u p .
F o r  t h e  p u rp o s e  o f  t h i s  s t u d y ,  a l l  d e c i b e l  r e a d i n g s  a r e  r e l a t e d  
t o  ISO s t a n d a r d s ;  t h e r e f o r e ,  w here  ASA s t a n d a r d s  a r e  q u o te d ,  t h e y  have  
b e e n  c o n v e r t e d  i n t o  ISO s t a n d a r d s  t o  t h e  n e a r e s t  5 dB.
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A ll  to o  o f t e n  s c h o o l s  do n o t  h av e  m e a n in g fu l  p ro g ra m s ,  b u t  o n ly  
t h a t  p o r t i o n  o f  a c o n s e r v a t i o n  p rog ram  known as  i d e n t i f i c a t i o n  o r  h e a r in g -  
s c r e e n i n g  p ro g ra m s .  T y p i c a l l y ,  t h e s e  i d e n t i f i c a t i o n  p rog ram s have  b e en  
d e s ig n e d  m e re ly  t o  i d e n t i f y  h e a r i n g  l o s s e s  w i th o u t  any a t t e m p t  t o  d e t e r ­
mine s e v e r i t y ,  t y p e ,  r e s p o n s i b i l i t y  f o r ,  o r  t r e a t m e n t  o f  any l o s s e s  
d i s c o v e r e d .  D a r le y  (1961) p r o c e e d e d  t o  j u s t i f y  t h e s e  l i m i t s  :
I d e n t i f i c a t i o n  a u d io m e try  i s  o n ly  one im p o r ta n t  a s p e c t  o f  
a  h e a r i n g  c o n s e r v a t i o n  p ro g ram , t h a t  l i m i t e d  p a r t  o f  i t  p la n n e d  
s p e c i f i c a l l y  f o r  t h e  m ost e f f i c i e n t  and e a r l i e s t  p o s s i b l e  d e ­
t e c t i o n  o f  t h o s e  p e r s o n s  whose h e a r i n g  b e h a v i o r  s u g g e s t s  t h a t  th e y  
w a r r a n t  f u r t h e r ,  more d e f i n i t i v e  e x a m in a t io n  (p .  9 ) .
The p ro g ram  o f  i d e n t i f i c a t i o n  a u d io m e t ry ,  a s  i t  i s  u s u a l l y
p e r f o rm e d ,  c o n s i s t s  o f  t h e  f o l l o w in g  s t e p s :
1) An i n i t i a l  s w e e p te s t  o r  s c r e e n i n g  t e s t  on a  p a s s - f a i l  b a s i s .
a )  No l e s s  th a n  f o u r ,  and  p r e f e r a b l y  f i v e ,  f r e q u e n c i e s  a r e  
u s u a l l y  recom mended. T hese  f r e q u e n c i e s  a r e :  500 , 1000,
2 0 00 , 40 00 , and  6000 Hz ( D a r le y ,  1 9 6 1 ) .  In  th e  i n t e r e s t  
o f  e f f i c i e n c y  and economy o f  t i m e ,  ho w ev er ,  o n ly  t h r e e  
f r e q u e n c i e s  a r e  o f t e n  em ployed  i n  one o f  th e  f o l lo w in g  
c o m b in a t io n s :  50 0 , 1000 , and 2000 Hz; 1000, 2000 , and 
4000 Hz; o r  5 0 0 ,  1000 , and 4000 Hz.
b )  An i n t e n s i t y  l e v e l  o f  20 dB i s  recommended i n  a  s w e e p te s t  
o r  s c r e e n i n g  t e s t  f o r  th e  f o l lo w in g  f r e q u e n c i e s :  1000,
2000 , and  6000 Hz and  25 dB a t  4000 Hz. D a r le y  (1961) 
s u g g e s t s  t h e s e  i n t e n s i t y  l e v e l s  s i n c e  " .  . . d i s a b i l i t y
in  u n d e r s t a n d i n g  sp e e c h  in  some s i t u a t i o n s  b e g in s  a t  a b o u t  
25 dB above a u d io m e t r i c  z e ro  ( D a r le y ,  1961, p .  3 1 ) . "
T h e r e f o r e ,  s c r e e n i n g  a t  a  l e v e l  o f  20 dB " .  . . r e s u l t s  i n  
a  c l e a r  l a b e l i n g  o f  t h e  p e r s o n  who h a s  a  25 dB h e a r i n g  l o s s  
a s  w a r r a n t i n g  f u r t h e r  a t t e n t i o n  (D a r le y ,  1961, p .  2 1 ) . "
2) A se c o n d  s c r e e n i n g  t e s t  w i th  t h e  same c r i t e r i a  w i t h i n  one o r  
two weeks f o r  t h o s e  f a i l i n g  t h e  i n i t i a l  t e s t .
3) A r e f e r r a l  f o r  t h r e s h o l d  e v a l u a t i o n  o f  t h o s e  c h i l d r e n  f a i l i n g  
t h e  se c o n d  s c r e e n i n g  t e s t .
At t h i s  s t a g e  in  a  t r u e  h e a r i n g - c o n s e r v a t i o n  p ro g ra m , a  f o l lo w -u p
p ro g ra m  s h o u ld  be i n i t i a t e d  t o  i n s u r e  t h a t  t h e  d i a g n o s t i c ,  e d u c a t i o n a l .
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and  m e d ic a l  n e ed s  o f  t h e  c h i l d  w i th  im p a i r e d  h e a r i n g  a r e  met (Sommers, 
1966 , and  D a r le y ,  1 9 6 1 ) .
The 1960 N a t io n a l  C o n fe re n c e  on I d e n t i f i c a t i o n  A udiom etry  has  
recommended a l l  c h i l d r e n  i n  k i n d e r g a r t e n  and g ra d e s  1 ,  2 ,  and  3 be 
t e s t e d  a n n u a l l y  a lo n g  w i t h  a l l  new s t u d e n t s  t o  t h e  s c h o o l .  F re q u e n t  
t e s t i n g  d u r i n g  t h e  e a r l y  y e a r s  o f  s c h o o l in g  im p lem en ts  e a r l i e r  e d u c a ­
t i o n a l  and m e d ic a l  t r e a t m e n t  f o r  th e  h e a r i n g  im p a i re d  c h i l d .  In 
f o l l o w in g  y e a r s ,  t e s t i n g  n e e d  n o t  b e  so  f r e q u e n t ,  a l th o u g h  t h e  i n t e r v a l  
b e tw ee n  t e s t s  s h o u ld  n o t  e x c e e d  t h r e e  y e a r s .
The s p e c i f i c  g o a l  o f  i d e n t i f i c a t i o n  a u d io m e try  i n  s c h o o l - a g e  
c h i l d r e n ,  t h e r e f o r e ,  i s  t o  d i s c o v e r  any h e a r i n g  l o s s e s  so  t h a t  w h a te v e r  
o t h e r  a v a i l a b l e  s e r v i c e s ,  su c h  a s  m e d ic a l  t r e a t m e n t  and  e d u c a t i o n a l  
r e m e d i a t i o n ,  may b e  p r o v i d e d .
What i d e n t i f i c a t i o n  a u d io m e try  p ro g ram s o f  t h i s  ty p e  do n o t  do 
i s  i d e n t i f y  th e  e x i s t e n c e  o f  m in im al h e a r i n g  l o s s e s  w hich  t e n d  t o  be  
o v e r lo o k e d  s i n c e  t h e y  h av e  t y p i c a l l y  b e e n  c a t e g o r i z e d  a s  b e in g  " w i t h in  
no rm al l i m i t s . "  Such m in im al l o s s e s ,  t h e r e f o r e ,  o f t e n  go u n d e te c t e d  
by r o u t i n e  i d e n t i f i c a t i o n  a u d io m e t ry .  As a  r e s u l t ,  t h e  c h i l d  w i th  a  
m in im al l o s s  may b e  e x p e r i e n c i n g  more d i f f i c u l t y  t h a n  t h e  c h i l d  w i th  
"norm al h e a r i n g "  s i n c e  E a g l e s ,  W ish ik ,  D o e r f l e r ,  M e ln ic k ,  and L ev ine  
(1963) h a v e  shown t h a t  more t h a n  65% o f  t h e  c h i l d r e n  i n  a g iv e n  c l a s s  
w i l l  h a v e  h e a r i n g  l e v e l s  b e t t e r  t h a n  0 dB w i th  some h e a r i n g  a s  w e l l  as 
- I S  dB. Thus i t  i s  p o s s i b l e  t o  h av e  an a v e ra g e  h e a r i n g  l e v e l  a s  much 
a s  35 dB p o o r e r  t h a n  some o f  t h e  c h i l d r e n  i n  t h e  c l a s s  and s t i l l  be  
l a b e l e d  a s  " n o rm a l ly  h e a r i n g . "  The t e a c h e r ,  and  p o s s i b l y  t h e  c h i l d ,  may 
t h u s  b e  unaw are  o f  any  p ro b le m . C u rry  (1950) fo u n d  t h a t  t e a c h e r s  w ere
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i n e f f e c t i v e  in  i d e n t i f y i n g  c h i l d r e n  w i th  h e a r i n g  l o s s e s .  C h i ld r e n  w i th  
a  m in im al h e a r i n g  l o s s  a r e  o f t e n  ju d g e d  by t e a c h e r s  a s  slow l e a r n e r s ,  
u n d e r a c h i e v e r s ,  and  a s  b e h a v i o r a l  and e m o t io n a l  p ro b lem s  (Sommers, 1966, 
and G o e t z i n g e r ,  H a r r i s o n ,  and  B a e r ,  1 9 6 4 ) .  In  c a s e s  w here  u n n o t ic e d  
m in im al h e a r i n g  l o s s e s  e x i s t ,  s p e e c h  and  la n g u a g e  d ev e lopm en t may n o t  
r e a c h  t h e  l e v e l  o f  a c o u s t i c a l l y  u n im p a i r e d  c h i l d r e n ,  t h e r e b y ,  p o t e n t i a l l y  
a f f e c t i n g  t h e i r  a cad em ic  p e r fo rm a n c e  ( G o e tz in g e r ,  H a r r i s o n ,  and B a e r ,
1 9 6 4 ) ;  a t  t h e  v e ry  l e a s t ,  t h e  demands on t h e  c h i l d ’s a t t e n t i v e n e s s  w ould 
seem t o  be  i n c r e a s e d .
As a  f u r t h e r  c o m p l i c a t i n g  f a c t o r  i n  i d e n t i f i c a t i o n  a u d io m e t ry ,  
th e  s c r e e n i n g  t y p i c a l l y  do es  n o t  t a k e  p l a c e  i n  an a d e q u a te  a c o u s t i c  
e n v iro n m e n t  such  a s  a s o u n d - t r e a t e d  room o r  b o o th .  As a r e s u l t ,  e x c e s s i v e  
am b ien t  n o i s e  e m a n a t in g  from  t h e  e n v iro n m e n t  may som etim es r e s u l t  i n  th e  
r a i s i n g  o f  s c r e e n i n g  l e v e l s  t o  e l i m i n a t e  o v e r - r e f e r r a l  o f  c h i l d r e n  w i th  
norm al h e a r i n g .  However, t h i s  a l s o  r e s u l t s  in  " p a s s i n g ” c h i l d r e n  who 
w ould n o r m a l ly  h ave  " f a i l e d "  t h e  s c r e e n i n g  t e s t  a t  t h e  recommended 
i n t e n s i t y  l e v e l ,  p a r t i c u l a r l y  t h o s e  c h i l d r e n  w i th  h e a r i n g  p o o r e r  th a n  
even  t h o s e  w i th  m in im al l o s s e s .
T y p ic a l  i d e n t i f i c a t i o n  p ro g ram s n o t  o n ly  f a i l  t o  i d e n t i f y  m in im al 
h e a r i n g  l o s s e s  p e r  s e ,  b u t  h i s t o r i c a l l y ,  t h e y  have  a l s o  p ro v e d  t o  be  i n ­
a d e q u a te  i n  i d e n t i f y i n g  r e l a t e d  p a t h o l o g i e s .  F o r  i n s t a n c e ,  m e d ic a l ly  
t r e a t a b l e  o t o l o g i c a l  p a t h o l o g i e s ,  w hich  may c a u s e  a  h e a r i n g  l o s s ,  a r e  
o f t e n  n o t  i d e n t i f i e d  by i d e n t i f i c a t i o n  p ro g ra m s .  A c c o rd in g  t o  E a g le s ,  
e t  a l ,  ( 1 9 6 3 ) ,  and  J o r d a n  and E a g le s  (1 9 6 1 ) ,  c h i l d r e n  w i th  o t o s c o p i c  
a b n o r m a l i t i e s  e x h i b i t e d  l e s s  s e n s i t i v e  h e a r i n g  l e v e l s  t h a n  t h o s e  w i th o u t  
a b n o r m a l i t i e s ;  h o w ev er ,  t h e  m in im al h e a r i n g  l o s s e s  due t o  m e d ic a l ly
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t r e a t a b l e  f a c t o r s  such  a s  o b s t r u c t i o n s  o f  t h e  a u d i t o r y  c a n a l ,  p e r f o r a ­
t i o n s  o f  t h e  ty m p an ic  membrane, and  i n f e c t i o n s  a r e  o f t e n  n o t  g r e a t  
enough  t o  b e  i d e n t i f i e d  by  t y p i c a l  i d e n t i f i c a t i o n  p r o c e d u r e s .  When 
s c r e e n e d  a t  20 dB, d ry  p e r f o r a t i o n s  w ere  n o t  i d e n t i f i e d  s i x t y  p e r c e n t  
o f  t h e  t im e ;  s e r o u s  o t i t i s  m ed ia  was n o t  i d e n t i f i e d  e i g h t y - f i v e  p e r c e n t  
o f  t h e  t im e  ( J o rd a n  and  E a g l e s ,  1 9 6 1 ) .
E a g le s ,  e t  a l .  ( 1 9 6 3 ) ,  foun d  15.2% o f  th e  c h i l d r e n  t e s t e d  
e x h i b i t e d  o t o l o g i c a l  a b n o r m a l i t i e s ;  20% o f  t h e s e  a b n o r m a l i t i e s  w ere  
c u r r e n t  p a t h o l o g i e s  w h i l e  80% e x h i b i t e d  s i g n s  o f  p a s t  p a t h o l o g i e s .  The 
g r e a t e s t  d e p r e s s i o n  o f  s e n s i t i v i t y  o c c u r r e d  i n  t h e  p r e s e n c e  o f  a c u te  
and  c h r o n i c  d i s e a s e  w h i l e  t h o s e  w i th  s i g n s  o f  h e a l e d  o r  p a s t  d i s e a s e  
showed c o m p a r a t i v e ly  more s e n s i t i v e  h e a r i n g  l e v e l s .  Those c h i l d r e n  
w i th  an a b n o r m a l i t y  i n  one e a r  g e n e r a l l y  had  b e t t e r  h e a r i n g  l e v e l s  
th a n  t h o s e  w i th  a b n o r m a l i t i e s  o f  b o th  e a r s .
The most s i g n i f i c a n t  s i g n s  r e l a t e d  t o  l e s s  s e n s i t i v e  h e a r i n g  
l e v e l s  w ere  e a r a c h e  and e a r  d i s c h a r g e .  The d e g re e  o f  l e s s e n e d  s e n s i ­
t i v i t y  was g r e a t e r  when com bined w i th  i n f e c t i o n  w h e th e r  p r e s e n t  o r  p a s t .  
F req u en cy  o f  e a r a c h e s  o r  d i s c h a r g e  was a l s o  a s s o c i a t e d  w i th  t h e  d e p r e s ­
s i o n  o f  a u d i t o r y  a c u i t y  l e v e l s .  The p r e s e n c e  o f  b o th  p ro b lem s was 
r e l a t e d  t o  l e s s  s e n s i t i v e  l e v e l s  more f r e q u e n t l y  th a n  w ere j u s t  e a r a c h e s .  
I f  s u r g e r y  h a s  b e e n  p e r fo rm e d  t o  r e l i e v e  e a r a c h e s  o r  d i s c h a r g e ,  l e v e l s  
t e n d e d  t o  be  more s e n s i t i v e  th a n  i f  no  s u r g e r y  was p e r fo rm e d  ( E a g le s ,  
e t  a l . ,  1 9 6 3 ) .  T h e r e f o r e ,  s u r g e r y  t o  c o r r e c t  o t o l o g i c a l  a b n o r m a l i t i e s  
w h ich  a r e  r e l a t e d  t o  m in im al h e a r i n g  l o s s e s  w i l l  im prove h e a r i n g  s e n s i ­
t i v i t y  i f  t h e y  a r e  d i s c o v e r e d  and r e f e r r e d .
I t  i s  c l e a r l y  e v i d e n t  t h a t  a l t h o u g h  t h e  m a jo r  go a l  o f  i d e n t i f i c a -
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t i o n  a u d io m e try  i s  t o  d e t e c t  e x i s t i n g  h e a r i n g  l o s s e s ,  i d e n t i f i c a t i o n  
p ro g ram s have  f a i l e d  t o  s i n g l e  o u t  a s i g n i f i c a n t  c a t e g o r y  o f  h e a r i n g  
l o s s  t h a t  h a s  b e en  shown t o  h av e  a  d e f i n i t e  r e l a t i o n s h i p  t o  o t o l o g i c a l  
p a th o l o g y  and a t  l e a s t  a  s u g g e s t i o n  o f  r e l a t i o n s h i p  t o  academ ic  
a c h ie v e m e n t  a s  may be  s e e n  i n  t h e  f o l l o w in g .
S t u d i e s  o f  d e g re e s  o f  h e a r i n g  l o s s  in  t h e  s c h o o l - a g e  p o p u l a t i o n  
h av e  o c c a s i o n a l l y  c l a s s i f i e d  c h i l d r e n  i n t o  m in im al l o s s  c a t e g o r i e s  as  
w e l l  a s  i n t o  more s e v e r e  c a t e g o r i e s .  Weber, McGovern, and Z ink (1 9 6 7 ) ,  
i n  a  s t u d y  i n  C o lo rad o  o f  1000 c h i l d r e n ,  k i n d e r g a r t e n  t o  g ra d e  12, o v e r  
a  f i v e - y e a r  p e r i o d  from  1960 t o  1 965 , fou nd  t h a t  from  46% t o  59.5% in  
v a r i o u s  y e a r s  had  l o s s e s  o f  25 dB o r  l e s s .  T h is  s tu d y  a l s o  r e v e a l e d  
12.6% o f  t h e  l o s s e s  w ere  f l a t  w i t h  v a r i a t i o n s  o f  10 dB o r  l e s s  p e r  
o c ta v e  and 9.5% r e v e a l e d  a  downward s l o p e  o f  5 t o  10 dB p e r  o c ta v e  
b u t  n o t  e x c e e d in g  30 dB a t  t h e  p o i n t  o f  maximum l o s s . The s tu d y  by  
E a g l e s ,  e t  a l . ,  (1963) r e v e a l e d  a p p r o x im a te ly  t w e n t y - f o u r  p e r c e n t  o f  
t h e  c h i l d r e n  t e s t e d  h a d  h e a r i n g  l o s s e s  w h ich  c o u ld  be  c l a s s i f i e d  as  
m in im al ( s e e  F ig u r e  1 ) .
F ig u re  1 .  P e r c e n t  o f  sa m p le  h a v in g  m in im al h e a r i n g  l o s s e s  a t  f o u r  
f r e q u e n c i e s  ( E a g le s ,  e t  a l . ,  1 9 6 3 ) .
P e r c e n t
o f
Sample 15 .9 2 2 . 6 2 4 .7 29 .1
10 -  35 dB TO - 25 dB 5 -  25 dB 5 - 2 5  dB 
a t  500 Hz a t  1000 Hz a t  2000 Hz a t  4000 Hz
M inim al Loss C a te g o ry
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A lth o u g h  t h e  f i g u r e s  o f  t h e  two s t u d i e s  a r e  somewhat d i s c r e p a n t ,  i t  i s  
e v i d e n t  t h a t  a  s i g n i f i c a n t  p o p u l a t i o n  e x i s t s  whose h e a r i n g  may be c l a s ­
s i f i e d  i n  t h e  m in im al h e a r i n g  l o s s  c a t e g o r y .  T y p i c a l l y ,  ho w ev er ,  l i t t l e  
a t t e n t i o n  h a s  b e en  g iv e n  t o  l o s s e s  i n  t h i s  r a n g e  s i n c e  t h e y  a r e  w i t h i n  
t h e  p r e s e n t  c l a s s i f i c a t i o n  o f  "no rm al l i m i t s . "
A s u rv e y  o f  t h e  l i t e r a t u r e  r e v e a l s  s e v e r a l  s t u d i e s  r e l a t i n g  
h e a r i n g  l o s s  and  a cad em ic  a c h ie v e m e n t  w hich  h ave  u s e d  p o p u l a t i o n s  o f  
d e a f  o r  s e v e r e l y  h a r d - o f - h e a r i n g  c h i l d r e n  from  r e s i d e n t i a l  s c h o o l s .  The 
e f f e c t s  o f  h e a r i n g  l o s s  on a cad em ic  a c h ie v e m e n t  i s  c l e a r l y  e v i d e n t  in  
t h e s e  s t u d i e s .  A c c o rd in g  t o  M y k leb u s t  (1 9 6 6 ) ,  c h i l d r e n  who h av e  been  
d e a f  from  e a r l y  l i f e  a r e  r e t a r d e d  a t  l e a s t  t h r e e  y e a r s  i n  e d u c a t i o n a l  
a c h ie v e m e n t .  In t h e  N a t io n a l  S tu d y ,  c i t e d  by  M yk leb ust  (1 9 6 4 ) ,  w hich 
com pared s c o r e s  o f  n o r m a l ly  h e a r i n g  c h i l d r e n  and d e a f  c h i l d r e n  on t h e  
C olum bia V o c a b u la ry  T e s t ,  t h e  d e a f  c h i l d r e n  w ere  s e v e r e l y  r e t a r d e d  a t  
a l l  age  l e v e l s .
C o m p a ra t iv e ly ,  t h e  c h i l d  w i th  p r o fo u n d  d e a f n e s s  shows much 
l e s s  p r o g r e s s i o n  and g ro w th  in  t h e  a c q u i s i t i o n  o f  r e a d i n g  v o c a b u ­
l a r y .  As h e  r e a c h e s  t h e  age  a t  w hich  t h e  h e a r i n g  c h i l d  c o m p le te s  
h ig h  s c h o o l ,  h i s  a b i l i t y  t o  r e a d  i s  be low  t h a t  o f  t h e  a v e ra g e  
n i n e  y e a r s  o ld  c h i l d ,  o r  be low  t h e  t h i r d  g ra d e  l e v e l .  T hese 
r e s u l t s  i n d i c a t e  t h a t  when he  c o m p le te  h i s  r e g u l a r  s c h o o l i n g ,  
t h e  d e a f  c h i l d  i s  r e t a r d e d  s e v e n  t o  e i g h t  y e a r s  i n  r e a d i n g  
v o c a b u la r y  (p .  2 7 8 ) .
A lth o u g h  t h e  d e a f  c h i l d ' s  r e a d i n g  v o c a b u la r y  i s  s e v e r e l y  r e t a r d e d ,  h i s
t o t a l  e d u c a t i o n a l  a c h ie v e m e n t  i s  n o t  a s  s e v e r e l y  a f f e c t e d ;  h o w e v er ,  su ch
a  d e f i c i t  i n  t h i s  i m p o r t a n t  " t o o l "  s u b j e c t  d o es  i n f l u e n c e  h i s  academ ic
a c h i e v e m e n t .
D ata  from  t h e  Annual S u rv e y  o f  H e a r in g  Im p a ire d  C h i ld r e n  and Youth 
(1969) r e p o r t e d  b y  G e n t i l e  and D iF ra n c e n s c a  c a t e g o r i z e d  12 ,0 0 0  s t u d e n t s  
by  c h r o n o l o g i c a l  age  and  h e a r i n g  t h r e s h o l d  l e v e l .  A cco rd in g
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t o  t h e  d a t a ,  t h e  m a j o r i t y  o f  s t u d e n t s  whose h e a r i n g  l o s s  was be tw een  
30 and  60 dB h a d  p o o r e r  g ra d e  e q u i v a l e n t s  th a n  c h i l d r e n  w i th  norm al 
h e a r i n g  o f  t h e  same a g e .  For ex am p le ,  on t h e  I n t e r m e d i a t e  I B a t t e r y  o f  
t h e  S t a n f o r d  A ch ievem ent T e s t ,  t h e  m a j o r i t y  o f  s i x t e e n - y e a r - o l d  s t u d e n t s  
w i th  a  l o s s  no  w orse  th a n  60 dB f e l l  be low  t h e  f o u r t h  g ra d e  e q u i v a l e n t .
D avis and S i lv e rm a n  (1970) c i t e  s e v e r a l  s t u d i e s  w hich a l s o  
i n d i c a t e  t h a t  acad em ic  a c h ie v e m e n t  i s  a f f e c t e d  by  h e a r i n g  l o s s  :
1) H a l l  and F u s f e l d  r e p o r t e d  t h a t  e d u c a t i o n a l  a c h ie v e m e n t  l e v e l  
o f  s t u d e n t s  e n t e r i n g  G a l l a u d e t  C o l le g e  was from  9 .2  mean 
g ra d e  e q u i v a l e n t  in  1929 t o  1 0 .0  in  1932.
2) B o a tn e r  (1964) r e p o r t e d  a  g ra d e  l e v e l  a c h ie v e m e n t  o f  8 .2  f o r  
t h o s e  o v e r  16 y e a r s  o f  age  who r e c e i v e d  academ ic  d ip lo m a s  
from  r e s i d e n t i a l  s c h o o l s  f o r  t h e  d e a f .
3) The B abbidge r e p o r t  i n d i c a t e d  t h a t  o f  920 s t u d e n t s  l e a v i n g  
r e s i d e n t i a l  s c h o o l s  b e tw ee n  1963 and 1964, no  s t u d e n t  a c h ie v e d  
a  m edian s e v e n t h - g r a d e  l e v e l  a t  any a g e .
I t  i s  n o t  u n r e a s o n a b le  t o  p o s t u l a t e  t h a t  h e a r i n g  t h r e s h o l d s  e x i s t  a lo n g
a  c o n tin u u m . I f  a  s e v e r e  h e a r i n g  l o s s  o r  d e a f n e s s  r e s u l t s  in  academ ic
d e p r i v a t i o n  t o  a  s e v e r e  d e g r e e ,  i t  may be  h y p o t h e s i z e d  t h a t  a  m inim al
h e a r i n g  l o s s  w i l l  a l s o  a f f e c t  a  c h i l d ' s  acad em ic  a c h ie v e m e n t ,  a l th o u g h
t o  a  l e s s e r  d e g r e e .  G iven  t h e  p o o r  a c o u s t i c  e n v iro n m e n ts  o f  many
c la s s r o o m s ,  t h e r e f o r e ,  i t  i s  n o t  u n r e a s o n a b le  t o  assum e t h a t  a  c h i l d
who h e a r s  a s  much a s  25 dB p o o r e r  th a n  many o f  h i s  p e e r s  may s im p ly
" m is s "  much o f  w hat i s  b e in g  s a i d .  And t h u s  he  m igh t be e x p e c te d  t o
show, a t  l e a s t  t o  some d e g r e e ,  some acad em ic  d e p r i v a t i o n .
The p ro b le m , t h e r e f o r e ,  was t o  d e te r m in e  w h e th e r  a  r e l a t i o n s h i p
can  be  shown be tw een  acad em ic  a c h ie v e m e n t  and  m in im al h e a r i n g  l o s s .
A lth o u g h  t h e  c h i l d r e n  w i th  m in im al l o s s e s  a p p a r e n t l y  may n o t  p o s s e s s
h e a r i n g  a c u i t y  a s  a c u t e  a s  t h a t  o f  t h e i r  " n o r m a l - h e a r in g "  c l a s s m a t e s .
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t h e i r  h e a r i n g  s t i l l  may be  c l a s s i f i e d  a s  "g o o d "  s i n c e  t h e i r  h e a r i n g  
l e v e l s  f a l l  " w i t h in  norm al l i m i t s . "  Such a p ro b le m , r e s u l t i n g  from  a 
m in im al l o s s ,  may be  r e l a t e d  t o  p o o r e r  acad em ic  a c h ie v e m e n t ,  e s p e c i a l l y  
i n  la n g u a g e  a r e a s  o f  v o c a b u la r y  and r e a d i n g .  I t  was p o s t u l a t e d ,  h o w e v er ,  
t h a t  a cad em ic  a c h ie v e m e n t ,  as  a w h o le ,  may be a f f e c t e d  due t o  t h e  p r e -  
dom inence  o f  o r a l ,  v e r b a l  i n s t r u c t i o n s  i n  t h e  e a r l y  g ra d e s  and t h e  
e f f e c t s  o f  t h e  r e s u l t i n g  d e f i c i t s  i n  t h e  " t o o l "  s u b j e c t s .
In  o r d e r  t o  d e te r m in e  w h e th e r  su ch  a  r e l a t i o n s h i p  can  be  shown 
t o  e x i s t ,  t h e  f o l lo w in g  h y p o th e s e s  w ere  p u t  f o r t h :
1) t h e  i n c i d e n c e  o f  c h i l d r e n  w i th  m in im al h e a r i n g  l o s s e s  w i l l  be  
g r e a t e r  be low  t h e  c l a s s  m edian  th a n  above on th e  v o c a b u la r y  
s u b t e s t  o f  t h e  Iowa T e s t s  o f  B a s ic  S k i l l s .
2) th e  i n c i d e n c e  o f  c h i l d r e n  w i th  m in im al h e a r i n g  l o s s e s  w i l l  be  
g r e a t e r  be low  t h e  c l a s s  m edian  th a n  above on th e  r e a d in g  
c o m p re h en s io n  s u b t e s t  o f  t h e  Iowa T e s t s  o f  B a s ic  S k i l l s .
3) th e  i n c i d e n c e  o f  c h i l d r e n  w i th  m in im al h e a r i n g  l o s s e s  w i l l  be  
g r e a t e r  b e lo w  t h e  c l a s s  m edian  th a n  above on t h e  c o m p o s ite  
a cad em ic  a c h ie v e m e n t  s c o r e  o f  t h e  Iowa T e s t s  o f  B a s ic  S k i l l s .
DEFINITIONS OF TERMS
"Academ ic a c h ie v e m e n t"  i s  d e f i n e d  a s  t h e  c o m p o s i te  s c o r e  f o r  a l l  
s u b t e s t s  on t h e  Iowa T e s t s  o f  B a s ic  S k i l l s  f o r  each  c h i l d  w i t h i n  t h e  
s a m p le .
"R e ad in g  c o m p re h e n s io n "  i s  t h e  s c o r e  a c h ie v e d  on t h e  r e a d i n g  
c o m p re h en s io n  s u b t e s t  o f  t h e  Iowa T e s t s  o f  B a s ic  S k i l l s  f o r  each  
c h i l d  w i t h i n  th e  s a m p le .
" V o c a b u la ry "  i s  t h e  s c o r e  a c h ie v e d  on t h e  v o c a b u la r y  s u b t e s t  o f  
t h e  Iowa T e s t s  o f  B a s ic  S k i l l s  f o r  eac h  c h i l d  w i t h i n  t h e  s a m p le .
The "m ed ian "  i s  t h e  s c o r e  d i v i d i n g  t h e  u p p e r  and  lo w e r  h a lv e s
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o f  th e  c l a s s .  S ince  sc o re s  e q u a l in g  th e  median sc o re  o c cu rred  above 
th e  median o r  th e  s c o re s  on each s id e  were e q u a l ,  i t  was a r b i t r a r i l y  
s e t ,  f o r  th e  pu rposes  o f  t h i s  s tu d y ,  j u s t  above a l l  s c o re s  equal to  
th e  m edian.
"Minimal h e a r in g  l o s s , "  f o r  th e  p u rposes  o f  t h i s  s tu d y ,  i s  
d e f in e d  as  pu re  to n e  th r e s h o ld s  by a i r  co n duc tion  o c c u r r in g  w i th in  th e  
fo l lo w in g  ISO l i m i t s :
10-35 dB a t  SCO Hz
10-25 dB a t  1000 Hz
5-25 dB a t  2000 Hz
An i n d iv id u a l  was p la c e d  in  t h i s  c a te g o ry  i f  h i s  pu re  tone  th r e s h o ld
re sp o n se s  f o r  a l l  t h r e e  f re q u e n c ie s  o c c u r re d  w i th in  th e  above d e s c r ib e d
range in  th e  b e t t e r  e a r  which was de te rm in ed  by pu re  to ne  a v e ra g e s .  The
b e t t e r  l i m i t s  were d e r iv e d  by c o n v e r t in g  th e  mean h e a r in g  le v e l  o f  th e
male p o p u la t io n  f o r  th e  r i g h t  e a r  o b ta in e d  in  th e  s tu d y  by E a g le s ,  e t  a l .
(1963), i n to  ISO s ta n d a rd s  t o  th e  n e a r e s t  5 dB. The r i g h t  e a r  and th e
male sex  were a r b i t r a r i l y  s e l e c t e d  f o r  d e te rm in in g  th e  l i m i t s  f o r  t h i s
s tu d y  s in c e  no s i g n i f i c a n t  d i f f e r e n c e  was found between e a r s  and s in c e
th e  g r e a t e s t  d i f f e r e n c e  o f  2 .5  dB between sexes  was n o t  c o n s id e re d  to
be c l i n i c a l l y  s i g n i f i c a n t  by E a g le s ,  e t  a l . ,  (1963). This im press io n
may be o b ta in e d  from an in s p e c t io n  o f  th e  mean h e a r in g  l e v e l s  in  each
e a r  o f  b o th  sexes  d i s p la y e d  in  Table  1 . The p o o re r  l i m i t s  were d e f in e d
by th e  t y p i c a l  c u t - o f f  l i m i t s  f o r  th e  c a te g o ry  o f  normal h e a r in g .
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Table  1. Mean H earing  Levels f o r  O to s c o p ic a l ly  Normal C h ild ren  
C l a s s i f i e d  by Sex o f  C h i ld ,  F requency, and Ear T es ted  (E ag les ,  e t  a l . ,  
1963, p .  197).
Mean H earing  Level 
in  dB f o r  Males
Mean H earing  Level 
in  dB f o r  Females
Frequency
R ight Ear L eft  Ear R ight Ear L eft  Ear
250 5 .9 4 .9 6 .2 5 .4
500 7 .8 7 .4 7.2 7.0
1000 5 .8 5 .8 5 .5 5 .2
2000 4 .8 5 .2 4 .6 4 .2
4000 3.1 3 .9 1.9 3 .8
6000 9 .0 10.0 6 .9 7 .4
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CHAPTER I I  
EXPERIMENTAL PROCEDURE
TTie academ ic ach ievem ent s c o re s  o f  th e  t h i r t y - s e v e n  (37) s u b je c t s  
e x h i b i t i n g  minimal h e a r in g  lo s s e s  were compared to  th o se  o f  t h e i r  n in e ty -  
e ig h t  (98) p e e r s  w ith  normal h e a r in g .
SUBJECTS
The sample f o r  t h i s  i n v e s t i g a t i o n  c o n s i s t e d  o f  c h i ld r e n  from 
s i x  r e g u l a r  f o u r th  g rade  c la ss ro om s from th r e e  low socio-econom ic  
s c h o o l s ,  as c l a s s i f i e d  by sch o o l a d m in i s t r a to r s  o f  th e  M isso u la ,  Montana, 
School D i s t r i c t  #1. In d iv id u a l  c l a s s  e n ro l lm e n ts  ranged  from tw enty  (20) 
t o  tw e n ty - s ix  (2 6 );  th e  t o t a l  number in  th e  sample equ a led  135 c h i ld r e n .  
The f o u r th  grade was s e l e c t e d  in  o r d e r  t o  minimize v a l i d i t y  problem s 
which m ight o ccu r  w ith  t h i s  p a r t i c u l a r  t e s t  in  th e  t h i r d  grade ( th e  
e a r l i e s t  g rade  in  which i t  i s  a d m in is te r e d ) .  Schools from low s o c io ­
economic a re a s  were used  in  o r d e r  to  minimize th e  e f f e c t  soc io -econom ic  
s t a t u s  m ight have on minimal h e a r in g  lo s s  and academic ach ievem ent. I t  
was a l s o  re c o g n iz e d  t h a t  i n t e l l i g e n c e  would be a p o te n t  f a c t o r  in  academic 
ach ievem en t;  i t  was hoped , t h e r e f o r e ,  t h a t  th e  ch o ice  o f  lower s o c io ­
economic c l a s s e s  would te n d  t o  minim ize th e  range o f  i n t e l l e c t u a l  v a r i ­
a b i l i t y .
TESTS
The d e s i r e d  s c o re s  ach iev e d  on th e  Iowa T e s ts  o f  Basic  S k i l l s
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were o b ta in e d  from th e  schoo l r e c o rd s  f o r  each o f  th e  c h i ld r e n  a f t e r  a l l  
a u d io m e tr ic  t e s t i n g  had been com ple ted . This t e s t  was s e l e c t e d  f o r  
e s t im a t in g  academic ach ievem ent b e ca u se :  1) i t  i s  a d m in is te re d  t o  a l l  
c h i ld r e n  in  g rades 3 th ro u g h  9 in  th e  M isso u la ,  Montana, P u b lic  S ch o o ls ,
2) i t  has e s t a b l i s h e d  tim e l i m i t s  f o r  each s u b t e s t ,  3) th e  d i r e c t i o n s  
re a d  by th e  t e a c h e r  a re  s t a n d a r d i z e d ,  4) th e  t e s t  was s t a n d a rd iz e d  on a 
s t r a t i f i e d  random sample o f  th e  U n ited  S t a t e s ,  and 5) n a t i o n a l  norms a re  
a v a i l a b l e .
A p u re  to n e  a u d io m e tr ic  t h r e s h o ld  exam ina tion  by a i r  conduction  
f o r  t h r e e  f re q u e n c ie s  (500, 1000, and 2000 Hz) was a d m in is te re d  to  each 
o f  th e  c h i ld r e n  by a s tu d e n t  w ith  a t  l e a s t  tw e lve  q u a r t e r  hours  o f  
au d io lo gy  which in c lu d e d  c l i n i c a l  e x p e r ie n c e .  A m o d if ic a t io n  o f  th e  
Hughson-W estlake te c h n iq u e ,  an a scen d in g  te c h n iq u e  o f  th r e s h o ld  d e te rm in a ­
t i o n ,  was employed (se e  Appendix A). Only a i r  cond uc tion  r e s u l t s  were 
o b ta in e d  s in c e  i t  was n o t  th e  purpose  o f  t h i s  s tu d y  to  make a u d io lo g ic a l  
d ia g n o s is  from th e s e  f i n d i n g s .  The th r e s h o ld  t e s t s  were used f o r  th e  
i d e n t i f i c a t i o n  o f  minimal h e a r in g  l o s s e s .  The t h r e e  f r e q u e n c ie s  were 
chosen s in c e  th ey  sampled th e  speech  ra n g e .
EQUIPMENT
A ll  s u b j e c t s  had t h e i r  h e a r in g  t e s t e d  in  s o u n d - t r e a te d  booths 
housed in  th e  m obile u n i t  b e lo n g in g  t o  th e  U n iv e rs i ty  o f  Montana Speech 
and H earing  C l in i c  in  o rd e r  t o  l i m i t  th e  l e v e l  o f  ambient n o i s e  which 
m ight i n t e r f e r e  w ith  a c c u ra te  t h r e s h o ld  m easurem ent. TVo B eltone  a u d io ­
m e te r s ,  Model 15-C and Model 10-D, c a l i b r a t e d  t o  ISO 1964 r e f e r e n c e  
l e v e l s  were employed f o r  th e  h e a r in g  t e s t i n g .  The aud iom ete rs  were
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c a l i b r a t e d  w ith  an a r t i f i c i a l  e a r  b e fo re  t e s t i n g  began . A f te r  the  
t e s t i n g  was com ple ted , th ey  were aga in  c a l i b r a t e d  and found n o t  to  
d e v ia te  from th e  o r i g i n a l  c a l i b r a t i o n  by 5 dB o r  more. At th e  b eg in n in g  
o f  each t e s t i n g  p e r i o d ,  th e  exam iner t e s t e d  h e r  own h e a r in g  on th e  a u d io ­
m eters  t o  d e te rm ine  w hether  th ey  rem ained  in  c a l i b r a t i o n .  Tones were 
p r e s e n te d  th ro u g h  TDH-39 earphones in  a u r a l  domes.
TASK
Each c h i l d  was seen  s e p a r a t e l y  in  one o f  th e  s o u n d - t r e a te d  boo ths  
o f  th e  m obile u n i t .  The exam iners i n s t r u c t e d  each c h i l d  as fo l lo w s :
We a re  going to  see  how w e ll  you h e a r .  You a re  going to  
h e a r  some to n es  th roug h  th e s e  e a rp h o n e s . When you h e a r  a ton e  
on th e  r i g h t  s id e  ( touch  r ig h  e a r ) , r a i s e  you r  r i g h t  hand 
h igh  and keep i t  up as long  as you h e a r  th e  to n e .  What w i l l  
you do i f  you h e a r  th e  to n e  on t h i s  s id e ?  (touch  l e f t  e a r ) .
( I f  th e  c h i ld  d id  n o t  r a i s e  h i s  l e f t  hand , th e  exam iner touched  
t h a t  arm and s a i d ,  "You'd r a i s e  t h i s  hand f o r  as  long as you 
h e a rd  th e  t o n e . " )
I f  th e  c h i l d  d id  n o t  ap p ea r  t o  u n d e rs ta n d  th e  d i r e c t i o n s ,  th e  exam iner 
r e p e a te d  th e  p ro ced u re  u n t i l  he was p o s i t i v e  th e  c h i l d  comprehended th e  
t a s k .  During p e r io d s  o f  r e c e s s ,  when am bient n o is e  l e v e l s  might 
p o s s ib ly  have i n t e r f e r e d  w ith  th e  e v a lu a t io n  o f  t h r e s h o ld  l e v e l s ,  
t e s t i n g  was d is c o n t in u e d  by th e  exam iners u n t i l  th e  n o i s e  l e v e l  was 
redu ced  t o  a deg ree  t h a t  i t  would n o t  i n t e r f e r e  w ith  th e  measurement o f  
a c c u ra te  t h r e s h o l d s .
Pure ton e  averages  were computed f o r  each e a r  o f  each c h i l d  in  
o r d e r  t o  d e te rm in e  which was h i s  " b e t t e r "  e a r ;  he was th e n  c l a s s i f i e d  
as  h a v in g  a minimal h e a r in g  lo s s  o r  no h e a r in g  lo s s  by th e  b e t t e r  e a r .
I f  t h e  p u re  tone  av e rag es  f o r  b o th  e a r s  were e q u a l ,  th e  r i g h t  e a r  was
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a r b i t r a r i l y  s e l e c t e d  as th e  " b e t t e r "  e a r .  A ll  th o se  c h i ld r e n  w ith  g r e a t e r  
th an  minimal h e a r in g  lo s s e s  in  th e  b e t t e r  e a r  were e l im in a te d  from th e  
s tu d y  [see  Appendix B, Table I ) .
The raw s c o re s  and p e r c e n t i l e  ran k in g s  f o r  th e  v o cab u la ry  and 
r e a d in g  com prehension s u b t e s t s  and f o r  th e  com posite  achievem ent were 
c o l l e c t e d  f o r  each c h i l d  a f t e r  a l l  a u d io m e tr ic  t e s t i n g  f o r  a l l  sc h o o ls  
in  th e  s tu d y  had been  com ple ted . The raw sc o re s  and p e r c e n t i l e  ran k in g s  
were th e n  rank  o rd e re d  by c l a s s  in  o r d e r  t o  de te rm in e  th e  median f o r  
each c l a s s  and th e  p o s i t i o n i n g  o f  th o se  w ith  minimal h e a r in g  lo s s e s  
(see  Appendix B, Table  I I ) .
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CHAPTER I I I  
RESULTS AND DISCUSSION
I t  was h y p o th e s iz e d  in  t h i s  i n v e s t i g a t i o n  t h a t  a  minimal h e a r in g  
l o s s  would a f f e c t  academ ic achievem ent a s  measured by t h r e e  s e c t io n s  
o f  th e  Iowa T e s ts  o f  B asic  S k i l l s :
a) v o cab u la ry
b) re a d in g  coup re h e n s io n
c) com posite  academ ic ach ievem ent.
The e x p e r im e n ta l  h y p o theses  f o r  t h i s  s tu d y  a re  as fo l lo w s :
H ypo thesis  A: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal h e a r in g  
lo s s e s  w i l l  be g r e a t e r  below th e  c l a s s  median th an  above on th e  
vo cab u la ry  s u b t e s t  o f  th e  Iowa T e s ts  o f  Basic  S k i l l s ,
H ypo thesis  B: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal h e a r in g  
lo s s e s  w i l l  be g r e a t e r  below th e  c l a s s  median than  above on th e  
r e a d in g  comprehension s u b t e s t  o f  th e  Iowa T e s ts  o f  B asic  S k i l l s .
H ypo thesis  C: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal h e a r in g  
lo s s e s  w i l l  be g r e a t e r  below th e  c l a s s  median th an  above on th e  
com posite  academ ic achievem ent s c o re  on th e  Iowa T es ts  o f  Basic  
S k i l l s .
The n u l l  hypo theses , as a r e s u l t ,  a r e :
Null H ypothesis  A: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal 
h e a r in g  lo s s e s  w i l l  be eq ua l above and below th e  c l a s s  median on 
th e  v o cab u la ry  s u b t e s t  o f  th e  Iowa T e s ts  o f  Basic  S k i l l s .
N ull H ypothesis  B: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal 
h e a r in g  lo s s e s  w i l l  be eq u a l  above and below th e  median on th e  
r e a d in g  comprehension s u b t e s t  o f  th e  Iowa T e s ts  o f  Basic  S k i l l s .
N ull H ypo thesis  C: th e  in c id e n c e  o f  c h i ld r e n  w ith  minimal 
h e a r in g  lo s s e s  w i l l  be equal and below th e  c l a s s  median on th e  
com posite  academic achievem ent s c o re  on th e  Iowa T es ts  o f  Basic  
S k i l l s .
The c h i - s q u a r e  was chosen as  th e  s t a t i s t i c a l  t e s t  because  th e  
sam ple c o n s i s t e d  o f  two d i s c r e t e  c l a s s e s ,  and was d icho tom ized  as hav in g
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a minimal h e a r in g  lo s s  o r  no h e a r in g  lo s s  and as  hav in g  achievem ent 
s c o re s  above o r  below th e  median. In view o f  th e  l a r g e  number o f  i n t e r ­
a c t in g  f a c t o r s  a f f e c t i n g  academic ach ievem en t, o f  which h e a r in g  lo s s  
may o n ly  be one , th e  s i g n i f i c a n c e  l e v e l  o f  .10 was s e l e c te d  in  o rd e r  
to  av o id  th e  p o s s i b i l i t y  o f  n o t  r e j e c t i n g  th e  n u l l  hyp o th eses  when, in  
f a c t ,  th e y  shou ld  have been  r e j e c t e d .  I t  was r e a l i z e d ,  however, t h a t  
th e  p o s s i b i l i t y  o f  a c c e p t in g  th e  e x p e r im e n ta l  h y p o th e se s ,  when th ey  
sh o u ld  have been r e j e c t e d ,  was in c r e a s e d .  In t h i s  p a r t i c u l a r  s tu d y ,  
however, i t  appeared  t h a t  th e  r i s k  o f  r e j e c t i n g  th e  n u l l  h y p o th e se s ,  
and th e re b y  i n d i c a t i n g  a r e l a t i o n s h i p  e x i s t s  between academic a c h ie v e ­
ment and minimal h e a r in g  l o s s ,  would be f a r e  l e s s  d e t r im e n ta l  than  
assum ing t h a t  no d i f f e r e n c e  o c c u rs  in  academic achievem ent between 
c h i ld r e n  w ith  minimal h e a r in g  lo s s e s  and th o se  w ith  normal h e a r in g .
This c r i t e r i o n  (a  s i g n i f i c a n c e  l e v e l  o f  .10) was a p p l ie d  to  th e
s t a t i s t i c a l  e v a lu a t io n  o f  th e  h y p o th e s e s .  The a n a ly s i s  was made on th e
t o t a l  sam ple .
RESULTS
In u s in g  th e  c h i - s q u a r e  e v a lu a t io n  to  compare th e  in c id e n c e  w ith  
which c h i ld r e n  w ith  minimal h e a r in g  lo s s e s  were found above and below 
th e  c l a s s  median o f  achievem ent s c o r e s ,  no s i g n i f i c a n t  d i f f e r e n c e  was 
n o te d  a t  th e  .10 l e v e l  o f  s i g n i f i c a n c e  between c h i ld r e n  w ith  minimal
h e a r in g  lo s s  and th o se  w ith  no h e a r in g  lo s s  on th e  v o cab u la ry  s u b te s t
on conç)osite  academic ach ievem en t. T h e re fo re ,  h y p o th e s is  A and hypo­
t h e s i s  C were r e j e c t e d .  However, a  s i g n i f i c a n t  d i f f e r e n c e  r e s u l t e d  
a t  th e  .10 l e v e l  betw een c h i ld r e n  w ith  minimal h e a r in g  lo s s  and th o se
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w ith  normal h e a r in g  on th e  re a d in g  comprehension s u b t e s t ;  as a r e s u l t ,  
h y p o th e s is  B ( re a d in g  com prehension) was n o t  r e j e c t e d .  The r e s u l t s  
a re  d i s p la y e d  in  Table  2.
Table  2 .  C h i-sq u a re  a n a ly s i s  o f  th e  freq uency  w ith  which c h i ld r e n  
w ith  minimal h e a r in g  lo s s  and th o se  w ith  normal h e a r in g  a re  found 
above and below t h e i r  c l a s s  median s c o re  on t h r e e  d iv i s io n s  o f  th e  
Iowa T e s ts  o f  B asic  S k i l l s .
T es t











V ocabulary 15 22 47 51 1 .599
Reading
Comprehension 13 24 52 46 1 3.436*
Composite
Achievement 16 21 45 53 1 .073
*p<. 10
S ince  th e  a n a ly s i s  o f  th e  in c id e n c e  w ith  which c h i ld r e n  w ith  
minimal h e a r in g  lo s s e s  a r e  found above and below th e  c l a s s  median was 
s i g n i f i c a n t  on ly  in  th e  a r e a  o f  r e a d in g  com prehension, i t  appeared  
t h a t  th e  achievem ent s c o re s  o f  c h i ld r e n  w ith  minimal h e a r in g  lo s s e s  
might r e v e a l  more in fo rm a tio n  co n ce rn in g  th e  h y p o th e s iz e d  r e l a t i o n s h i p  
between minimal h e a r in g  lo s s  and academ ic ach ievem ent. The hypo theses  
w ere , t h e r e f o r e ,  r e v i s e d  as fo l lo w s :
H ypothesis  A*: th e  mean sc o re  o f  c h i ld r e n  w ith  minimal h e a r in g  
lo s s e s  w i l l  be p o o re r  than  th e  mean s c o re  o f  c h i ld r e n  w ith  normal 
h e a r in g  b o th  above and below th e  median on th e  v o cabu la ry  s u b t e s t  
o f  th e  Iowa T e s ts  o f  B asic  S k i l l s .
H ypo thes is  B*: th e  mean sc o re  o f  c h i ld r e n  w ith  minimal h e a r in g  
l o s s e s  w i l l  be p o o re r  than  th e  mean s c o re  o f  c h i ld r e n  w ith  normal 
h e a r in g  b o th  above and below th e  median on th e  re a d in g  comprehen- 
s io n  s u b t e s t  o f  th e  Iowa T e s ts  o f  B asic  S k i l l s .
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H ypothesis  C*: th e  mean s c o re  o f  c h i ld r e n  w ith  minimal h e a r in g  
lo s s e s  w i l l  be p o o re r  th an  th e  mean sc o re  o f  c h i ld r e n  w ith  normal 
h e a r in g  bo th  above and below th e  median on the  com posite  academic 
ach ievem ent sc o re  o f  th e  Iowa Tests o f  Basic  S k i l l s .
The c h i - s q u a r e  a n a l y s i s ,  comparing th e  mean achievement s c o re s  
above and below th e  c l a s s  median o f  c h i ld r e n  w ith  minimal lo s s e s  and o f  
th o se  w ith  normal h e a r in g ,  r e s u l t e d  in  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
fe re n c e  a t  t h e  .10 l e v e l  when a p p l i e d  to  a l l  t h r e e  m easures o f  achievem ent, 
T h e re fo re ,  th e  h y p o th eses  f o r  a l l  t h r e e  m easures o f  academic achievem ent 
were r e j e c t e d  when a p p l ie d  t o  th e  t o t a l  sam ple . The r e s u l t s  a re  shown 
in  Table 3.
Table 3. C h i-sq u a re  a n a ly s i s  o f  mean achievem ent s c o re s  above and 
below th e  c l a s s  median s c o re  o f  c h i ld r e n  w ith  minimal h e a r in g  lo s s  and 
c h i ld r e n  w ith  normal h e a r in g  on t h r e e  d iv i s io n s  o f  th e  Iowa T es ts  o f  
B asic  S k i l l s .
T es t













V ocabulary 49 .533 31.727 48.979 33.961 1 .137
Reading
Comprehension 52.462 31.833 47.75 32.413 1 .59
Composite
Achievement 47 .5 33.905 4 7 .8 35.415 1 .021
*p<. 10
The i - t e s t  was th en  a p p l ie d  to  th e  d i f f e r e n c e s  o f  th e  mean sc o re s  
o f  c h i ld r e n  w ith  minimal h e a r in g  lo s s  and o f  th o se  w ith  normal h e a r in g  
w i th o u t  r e g a rd  to  t h e i r  p o s i t i o n  r e l a t i v e  to  t h e i r  c l a s s  median on a l l  
t h r e e  a re a s  o f  ach ievem en t. Using t h i s  p ro c e d u re ,  th e  d i f f e r e n c e  
betw een th e  mean s c o re s  o f  c h i ld r e n  w ith  minimal h e a r in g  lo s s e s  was
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s t a t i s t i c a l l y  s i g n i f i c a n t  a t  th e  .10 l e v e l  f o r  h y p o th e s is  A' (vocabu­
l a r y ) ,  and was, t h e r e f o r e ,  n o t  r e j e c t e d .  N e i th e r  o f  th e  ^ -v a lu e s  f o r  
h y p o th e s is  B* ( re a d in g  com prehension) n o r  C  (com posite  academic 
ach ievem ent) were s i g n i f i c a n t  a t  t h a t  l e v e l  and w ere , t h e r e f o r e ,  r e j e c t e d  
when a p p l ie d  to  th e  t o t a l  sam ple . The r e s u l t s  o f  th e  ^ - t e s t  a re  r e p o r t e d  
in  Table  4 .
T a b le  4 .  Means and ^ - v a lu e s  o f  d i f f e r e n c e  s c o re s  between c h i ld r e n  w ith  
minimal h e a r in g  lo s s e s  and c h i ld r e n  w ith  normal h e a r in g  on t h r e e  d i v i ­
s io n s  o f  th e  Iowa T e s ts  o f  B asic  S k i l l s .
T es t
Means





V ocabulary 38.946 41.112 133 .952*
Reading
Comprehension 39.081 40.551 133 .623
Composite
Achievement 39.784 41.102 133 .748
»p<.10
Although th e  r e s u l t s  o f  th e  s t a t i s t i c a l  a n a ly se s  do n o t  c o in c id e  
on a l l  m easu res ,  th e  p e rc e n ta g e s  o f  th e  o c c u rre n c e  o f  minimal h e a r in g  
lo s s  w i th in  th e  sample were h ig h  enough t o  be  c o n s id e re d  worthy o f  
n o t i c e .  Tbe p e rc e n ta g e s  a r e  d is p la y e d  in  T ab le  5 .
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T able  5 .  P e rce n tag e s  o f  minimal h e a r in g  lo s s  w i th in  th e  sample p o p u la ­
t i o n  .
P o p u la tio n N P ercen t
School A 10 25.0
C lass  1 6 30.0
C lass  2 4 20.0
School B 12 25 .0
C lass  3 7 26.9
C lass  4 5 22 .7
School C IS 31.9
C lass  5 6 25 .0
C lass  6 9 39.1
T o ta l 135 27 .4
DISCUSSION
According to  th e  r e s u l t s  o f  t h i s  s tu d y ,  th e  academic a c h ie v e ­
ment o f  c h i ld r e n  w ith  minimal h e a r in g  l o s s e s ,  as a  w hole, was n o t  
a f f e c t e d  t o  a s i g n i f i c a n t  deg ree  by a  minimal l o s s .  However, a n a ly s i s  
o f  th e  d a ta  i n d i c a t e d  t h a t  th e  language a re a s  o f  v o cab u la ry  and re a d in g  
comprehension a r e  a f f e c t e d  to  a s i g n i f i c a n t  deg ree  by a minimal lo s s  as 
h y p o th e s iz e d .  However, th e s e  l a t t e r  r e l a t i o n s h i p s  rem ain somewhat 
tenuous s in c e  th e  f i r s t  c h i - s q u a r e  a n a ly s i s  r e s u l t e d  in  a s i g n i f i c a n t  
r e l a t i o n s h i p  between minimal h e a r in g  lo s s  and re a d in g  comprehension 
(h y p o th e s is  B) w h i le  th e  second  c h i - s q u a r e  a n a ly s i s  r e s u l t e d  in  th e  
r e j e c t i o n  o f  a l l  t h r e e  h y p o th eses  (A*, B*, and C ) .  The r e l a t i o n s h i p  
between v o c ab u la ry  and minimal h e a r in g  lo s s  (h y p o th e s is  A ') p roved  to  
be s i g n i f i c a n t  when th e  j ^ - t e s t  was a p p l i e d .
The r e l a t i o n s h i p  o f  academ ic achievem ent t o  minimal h e a r in g  lo s s  
may p rove  t o  be s i g n i f i c a n t  t o  a  g r e a t e r  deg ree  o f  s e v e r a l  so u rc e s  o f
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v a r i a b i l i t y  a re  c o n t r o l l e d  which were n o t  accoun ted  f o r  in  t h i s  s tu d y .  
The main f a c t o r  which may have had a s i g n i f i c a n t  e f f e c t ,  bu t  was n o t  
c o n t r o l l e d ,  was t h a t  o f  i n t e l l i g e n c e .  The d a ta  r e v e a le d  t h a t  c h i ld r e n  
w ith  minimal h e a r in g  lo s s e s  o c c u r re d  randomly th roug hou t t h e i r  c l a s s e s ;  
th e  o c c u rre n c e s  rang ed  from th r e e  o f  th e  fo u r  h ig h e s t  ranked  s c o re s  in  
one c l a s s  t o  fo u r  o f  th e  low est  ranked  s c o re s  in  a n o th e r .  T h e re fo re ,
i n t e l l i g e n c e  may p la y  a  la rg e  r o l e  and shou ld  be c o n t r o l l e d  in  f u tu r e
s t u d i e s .
Socio-econom ic s t a t u s  may have a l s o  p la y e d  a l a r g e r  r o l e  than  
accoun ted  f o r  s in c e  so  many o th e r  v a r i a b le s  i n t e r a c t  in  th e  low-income 
group used  in  t h i s  s tu d y  such as env ironm en ta l s t im u la t i o n ,  l e s s  s t r e s s  
on academic ach ievem en t, and u n t r e a te d  minor m edical p rob lem s.
The grade l e v e l  s e l e c t e d  f o r  t h i s  i n v e s t i g a t i o n  may have a l s o  been 
a v i t a l  f a c t o r ;  had  a h ig h e r  grade  l e v e l  been chosen , th e  d i f f e r e n c e  in  
th e  mean s c o re s  betw een th o se  w ith  minimal h e a r in g  lo s s e s  and th o se  
w ith  normal h e a r in g  may have been  widened due to  th e  e f f e c t  o f  a h e a r in g
lo s s  o v e r  a p e r io d  o f  scho o l y e a r s .
A lso , th e  th r e s h o ld  measurements may have been more r e l i a b l e ,  n o t  
d e v ia t i n g  more th an  5 dB, w ith  an o ld e r  p o p u la t io n .  As much as 10 t o  15 
dB v a r i a t i o n  may have o c c u r re d  w ith  th e  young p o p u la t io n  used  in  t h i s  
s tu d y .
The s i g n i f i c a n c e  o f  th e  r e l a t i o n s h i p  between minimal h e a r in g  lo s s  
and th e  v o c ab u la ry  and th e  r e a d in g  comprehension measurements le a d s  to  
some e d u c a t io n a l  im p l i c a t i o n s .  L in d q u is t  and Hieronymus (1956) s t a t e  in  
t h e i r  Manual f o r  A d m in is t r a to r s ,  S u p e r v i s o r s ,  and C ounselors (Iowa T e s ts  
o f  B asic  S k i l l s ) :
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A p u p i l ' s  v o c ab u la ry  depends t o  a la rg e  e x te n t  upon r i c h n e s s  
o f  language e x p e r ie n c e s  in  h i s  home background and upon i n c i d e n t a l  
in - s c h o o l  and o u t - o f - s c h o o l  language e x p e r ie n c e s .  I t  a l s o  depends 
on th e  r i c h n e s s  o f  e x p e r ie n c e s  in  th e  schoo l program , b u t  in  most 
s c h o o l s ,  p u p i l s  r e c e iv e  ve ry  l i t t l e  i n s t r u c t i o n  s p e c i f i c a l l y  
d e s ig n ed  to  in c r e a s e  t h e i r  "word power" (p . 5 2 ) .
I t  i s  e v id e n t ,  t h e r e f o r e ,  t h a t  th e  c h i ld  w ith  a minimal h e a r in g  lo s s  i s
d e p r iv e d  in  v o c a b u la ry - b u i ld in g  s i t u a t i o n s ,  n o t  on ly  in  th e  school
s i t u a t i o n ,  b u t  in  h i s  everyday  e x p e r ie n c e s .  T his sou rce  o f  d e p r iv a t io n
i s  p a r t i c u l a r l y  s i g n i f i c a n t  when r e s e a r c h  has i n d ic a t e d  t h a t  v o cab u la ry
was p r e d i c t i v e  o f  achievem ent on th e  Iowa T es ts  o f  Basic  S k i l l s  in
re a d in g  and s p e l l i n g  (S tro u d , Blommer, and Lauber, 1957); v o cab u la ry  i s
a l s o  th e  s i n g l e  b e s t  p r e d i c t o r  o f  su c ce ss  in  s o c i a l  s t u d i e s ,  r e a d in g ,
s c ie n c e ,  and a r i t h m e t i c  in  th e  n in th  grade  (Conklin  and D o c k re l l ,  1967).
S ince  th e  c h i l d  w ith  a minimal h e a r in g  lo s s  does n o t  t y p i c a l l y  r e c e iv e
s p e c i f i c  h e lp  in  v o cab u la ry  s k i l l s  in  th e  c la ss ro o m , th e  e d u c a t io n a l  gap
between th e  c h i l d  w ith  a minimal h e a r in g  lo s s  and th e  c h i l d  w ith  normal
h e a r in g  i s  p ro b ab ly  in c r e a s e d .  In a  s tu d y  c i t e d  by Myklebust (1966),
th e  degree  o f  r e t a r d a t i o n  on th e  Columbia V ocabulary  T es t in c re a s e d  w ith
age in  c h i ld r e n  w ith  h e a r in g  im pa irm en ts ;  in  c h i ld r e n  w ith  normal h e a r in g ,
v o c ab u la ry  in c r e a s e s  w ith  age . I t  would a p p ea r  from t h i s  in fo rm a tio n
t h a t  r e t a r d a t i o n  in  v o c a b u la ry  r e s u l t i n g  from a minimal h e a r in g  lo s s  has
lo n g - te rm  e d u c a t io n a l  im p l i c a t i o n s .
According t o  M yklebust (1966), measurements o f  re a d in g  compre­
h e n s io n  a re  o f t e n  made on th e  assum ption  " .  . . t h a t  i f  th e  c h i l d  can 
choose th e  p ro p e r  word o r  p h r a s e ,  he comprehends th e  m eaning. Such an 
assum ption  i s  v a l i d  f o r  normal c h i l d r e n ,  f o r  c h i ld r e n  who have a  w ealth  
o f  language  a t  t h e i r  d i s p o s a l  . . . (p . 2 7 5 ) ."  He s t a t e s  t h a t  t h i s  
does n o t  happen w ith  th e  d e a f  c h i l d  who o f t e n  makes h i s  cho ice  by
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m atch ing  words from th e  s e l e c t i o n  o f  p o s s ib l e  answers t o  th e  pa rag rap h  
o r  s e n te n c e  i n s t e a d  o f  re sp o n d in g  to  th e  meaning o f  th e  t o t a l  p a ra g ra p h .  
L in d q u is t  and Hieronymus (1956) su p p o r t  t h i s  c o n te n t io n  s t a t i n g  t h a t  
. . s h o r t - r e s p o n s e  i tem s a re  more l i k e l y  t o  be answ erab le  through  a 
p ro c e s s  o f  m atching  words . . . w i th o u t  any r e a l  u n d e rs ta n d in g  (p. 54).* ' 
As a r e s u l t ,  on th e  Iowa T es ts  o f  B asic  S k i l l s ,  th e  re a d in g  comprehen­
s io n  s u b t e s t s  employ somewhat lo n g e r  i te m s .  T h e re fo re ,  i t  appea rs  
th e  c h i l d  w ith  a minimal h e a r in g  lo s s  may w e l l  be hand icapped  in  re a d in g  
com prehension , f i r s t  o f  a l l ,  b ecause  he la c k s  th e  "w ealth  o f  language"  
s in c e  he may be d e p r iv e d  in  v o c a b u la r y - b u i ld in g  s i t u a t i o n s ,  and se co n d ly ,  
because  he may need  t o  depend on m atching w ords, a t  l e a s t  t o  some e x te n t  
f o r  m easures o f  com prehension . S ince  re a d in g  i s  th e  main source  o f  th e  
a c q u i s i t i o n  o f  knowledge in  most form al methods o f  e d u c a t io n ,  th e  lo n g ­
term  e d u c a t io n a l  im p l i c a t i o n s ,  a g a in ,  a re  p o w e rfu l .
The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  su g g es t  t h a t  a r e l a t i o n s h i p  
e x i s t s  between minimal h e a r in g  lo s s  and achievem ent in  v o cab u la ry  and 
re a d in g  com prehension . I t  d id  n o t  ap p ea r  t h a t  academic ach ievem ent, 
as a  whole, i s  a f f e c t e d .  Due to  th e  f a c t  t h a t  a l l  s t a t i s t i c a l  a n a ly se s  
d id  n o t  c o in c id e  and , th e re b y ,  e s t a b l i s h  a s t ro n g  case  f o r  th e  r e l a t i o n ­
sh ip  between minimal h e a r in g  lo s s  and th e  t h r e e  a re a s  o f  academic 
ach ievem en t,  th e  p o s s i b i l i t y  canno t be e l im in a te d  t h a t  a c h i l d  w ith  a 
minimal h e a r in g  lo s s  may have ach iev ed  a h ig h e r  ra n k in g  in  h i s  c la s s  
had he n o t  p o s s e s se d  a h e a r in g  l o s s .  T h e re fo re ,  i t  may be b e n e f i c i a l  
t o  t r e a t  t h i s  c h i l d  as i f ,  in  f a c t ,  h i s  lo s s  does have a s i g n i f i c a n t  
a f f e c t  on h i s  academ ic ach iev em en t.  In t h i s  i n s t a n c e ,  i t  appears  t h a t
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i t  may be l e s s  d e t r im e n ta l  t o  e r r  in  th e  d i r e c t i o n  o f  c o n s e rv a t iv e  
management, r a t h e r  th an  t o  a t t r i b u t e  no s i g n i f i c a n c e  t o  t h i s  c a te g o ry  
o f  h e a r in g  l o s s ,  when i t  may, in  f a c t ,  have an e f f e c t .




T his s tu d y  was d e s ig n ed  to  t e s t  th e  r e l a t i o n s h i p  between minimal 
h e a r in g  l o s s  and academ ic ach ievem en t, p a r t i c u l a r l y  in  th e  language 
a r e a s  o f  v o c ab u la ry  and r e a d in g  com prehension.
Pure to ne  th r e s h o ld  exam in a tions  by a i r  con duction  were ad m in is ­
t e r e d  to  135 c h i ld r e n  and th e  achievem ent s c o re s  and p e r c e n t i l e  ran k in g s  
f o r  t h r e e  d i v i s io n s  o f  th e  Iowa T e s ts  o f  Basic  S k i l l s  (v o cab u la ry ,  
re a d in g  com prehension , and com posite  ach ievem ent) were o b ta in e d  from 
schoo l r e c o rd s  f o r  each c h i l d .
W ithin  t h i s  sam ple , t h i r t y - s e v e n  (37) c h i ld r e n  e x h ib i t e d  t h r e s ­
ho ld s  in  th e  minimal h e a r in g  lo s s  c a te g o ry  w h ile  n i n e t y - e i g h t  (98) had 
normal h e a r in g .  Thus, 27.4% o f  th e  sample used in  t h i s  s tu d y  p o ss e s se d  
minimal h e a r in g  l o s s e s .  A c h i - s q u a r e  a n a ly s i s  o f  th e  in c id e n c e  o f  
c h i ld r e n  w ith  minimal h e a r in g  lo s s e s  o c c u r r in g  above and below th e  
median r e v e a le d  a s i g n i f i c a n t  r e l a t i o n s h i p  between minimal h e a r in g  lo s s  
and achievem ent in  r e a d in g  com prehension . The r e l a t i o n s h i p  between 
minimal h e a r in g  lo s s  and achievem ent in  v o c ab u la ry  was s t a t i s t i c a l l y  
s i g n i f i c a n t  when t e s t s  were a p p l i e d .  When th e  c h i - s q u a re  a n a ly s i s  was 
a p p l ie d  t o  th e  mean s c o re s  o f  c h i ld r e n  w ith  minimal h e a r in g  lo s s  above 
and below th e  m edian, th e  r e s u l t s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  in  
any o f  th e  a re a s  m easu red .
S ince  th e  r e s u l t s  Of t h i s  i n v e s t i g a t i o n  te n d  to  su g g e s t  t h a t  a 
r e l a t i o n s h i p  may e x i s t  betw een minimal h e a r in g  l o s s  and achievem ent in
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v o c a b u la ry  and r e a d in g  com prehension , th e  e d u c a t io n a l  im p l i c a t io n s  a re  
numerous and pow erfu l when d e p r iv a t io n  in  th e s e  " t o o l "  s u b j e c t s  i s  
c o n s id e r e d .
Although th e  r e s u l t s  i n d i c a t e  minimal h e a r in g  lo s s e s  may a f f e c t  
academic achievem ent in  some a r e a s ,  more s t r i n g e n t  c o n t r o l s  a re  needed 
in  f u tu r e  s t u d i e s  in  o r d e r  t o  d e m o n s tra te  a  r e l a t i o n s h i p  t o  o t h e r  a re a s  
o f  academ ic ach ievem en t.
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Appendix A
PROCEDURES FOR HEARING THRESHOLD EVALUATIONS 
GIVEN TO EACH EXAMINER
1. D ire c t io n s  t o  th e  c h i l d  a r e  as fo l lo w s .  "We a re  going to  see  how 
w e ll  you h e a r .  You a re  go ing  to  h e a r  th e  to n es  through  th e s e  e a r ­
phones. When you h e a r  a to n e  on th e  r i g h t  s id e  (touch r i g h t  e a r ) ,  
r a i s e  you r  r i g h t  hand h igh  and keep i t  up as long as you h e a r  th e  
to n e .  What w i l l  you do i f  you h e a r  th e  to n e  on t h i s  s id e ?  (touch 
l e f t  ea r) ."  ( I f  th e  c h i ld  does n o t  r a i s e  h i s  l e f t  hand , touch  t h a t  
arm and say "You'd r a i s e  t h i s  hand f o r  as  long  as you h e a rd  th e  
t o n e . " )  IF THE CHILD DOES NOT APPEAR TO UNDERSTAND THE DIRECTIONS, 
REPEAT THEM UNTIL YOU ARE POSITIVE THAT HE DOES.
2 . Employ th e  Hughson-W estlake te c h n iq u e  as m od if ied  acc o rd in g  to  th e  
fo l lo w in g  d i r e c t i o n s :
1 . The d u r a t io n  o f  th e  to ne  sh o u ld  n o t  be l e s s  th an  one second 
o r  more th an  two seconds .
2 . Ascend in  s t e p s  o f  10 dB u n t i l  th e  c h i l d  re sp o n d s .
3. Then descend  10 dB and ag a in  b e g in  a s c e n t  in  5 dB s te p s  
u n t i l  he responds a g a in .
4 .  Descend 10 dB a g a in  and r e p e a t  p ro ced u re  #3.
5 . D isco n tin u e  when you a re  c o n f id e n t  th e  c h i l d  has h e a rd  th e  
to n e .
3. O b ta in  th r e s h o ld s  by a i r  condu c tion  in  b o th  e a r s  f o r  th e  fo l lo w in g  
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TABLE I
PURE TONE THRESHOLD RESULTS FOR 500, 1000, and 2000 Hz 
AND THE PURE TONE AVERAGE FOR EACH EAR
!Ct Ear 500 1000 2000 PTA
1 R 20 10 10 13.3
L 10 10 10 10.0
2 R 15 10 5 10.0
L 5 5 0 3.3
3 R 15 5 0 6 .6
L 10 0 0 3 .3
4 R 5 5 0 3 .3
L 0 10 0 3 .3
5 R 20 20 5 15.0
L 15 10 15 13.3
6 R 10 10 5 8 .3
L 5 10 10 8 .3
7 R 10 10 0 6 .6
L 10 5 0 5 .0
8 R 15 15 10 13.3
L 0 0 10 3 .3
9 R 15 5 10 10.0
L 10 5 15 10.0
10 R 15 0 10 8 .3
L 5 0 5 3 .3
11 R 15 5 5 8 .3
L 5 0 0 1.6
12 R 0 5 0 1.6
L 0 10 10 6 .6
13 R 10 5 0 5 .0
L 10 5 5 6 .6
14 R 40 30 45 38.3
L 10 10 15 11.6
IS R 20 0 0 6 .6
L 20 5 5 10.0
16 R 35 15 5 18.3
L 20 15 5 13.3
17 R 10 5 0 5 .0
L 5 0 0 1.6
18 R 30 25 10 21.6
L 10 10 10 10.0
19 R 15 5 0 6 ,6
L 15 5 0 6 .6
20 R 10 10 5 8 .3
L 5 0 0 1.6
21 R 20 15 5 13.3
L 15 10 0 8 .3
• I n d i c a t e s  s u b j e c t  w i th  minimal h e a r in g  l o s s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
! C t Ear 500 1000 2000 PTA
22 R 10 0 10 6 .6
L 10 5 0 5 .0
23 R IS 0 0 5.0
L 10 0 0 3 .3
24 R 20 5 0 8 .3
L 10 10 0 6 .6
25 R 5 5 0 3 .3
L 10 5 5 6 .6
26 R 20 15 5 13.3
L SO 40 40 43 .3
27 R IS 15 10 13.3
L 10 5 5 6 .6
28 R 2S 5 0 10.0
L 15 5 0 6 ,6
29 R IS 15 0 10.0
L 5 5 0 3 .3
30 R 3S 15 15 21.6
L 20 10 15 15.0
31 R 15 10 5 10.0
L 20 5 5 10.0
32 R 10 5 0 5 .0
L 15 5 0 6 .6
33 R IS 5 5 8 .3
L 10 5 5 6 .6
34 R 15 5 0 6 .6
L 20 5 0 8 .3
35 R 10 5 5 6 .6
L 5 5 0 3.3
36 R 25 15 10 16.6
L 5 5 10 6 .6
37 R 15 5 0 6 .6
L 10 5 0 5 .0
38 R 15 10 5 10.0
L 15 0 10 8 .6
39 R 15 10 10 11.6
L 35 20 15 23 .3
40 R 15 10 0 8 .3
L 20 15 10 15.3
41 R 15 5 10 10.0
L 20 10 5 11.6
42 R 15 0 5 6 .6
L 5 0 0 1.6
43 R 20 0 0 6.6
L 30 5 5 13.3
44 R 15 15 5 11.6
L 15 15 5 11.6
45 R 10 5 0 5.0
L 0 0 0 0 .0
46 R 15 20 0 13.3
L 15 5 15 11.6
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
36
Î C t Ear 500 1000 2000 PTA
47 R 40 5 20 21.6
L 15 10 15 13.3
48 R 10 5 10 8 .3
L 10 10 5 8 .3
49 R 10 5 0 5 .0
L 5 5 0 3 .3
50 R 0 0 0 0 .0
L 0 0 0 0 .0
51 R 25 15 15 18.3
L 15 15 15 15.0
52 R 25 25 20 23 .3
L 20 25 25 23 .3
53 R 15 0 15 10.0
L 10 5 5 6 . 6
54 R 5 5 5 5 .0
L 10 10 10 10.0
55 R 25 25 5 18.3
L 15 10 10 11.6
56 R 15 0 0 5 .0
L 15 0 5 6 .6
57 R 10 10 5 8 .3
L 5 10 5 6 .6
58 R 15 5 0 6 .6
L 15 5 0 6 .6
59 R 25 15 10 16.6
L 5 0 5 3 .3
60 R 35 25 10 23 .3
L 25 20 15 20.0
61 R 35 15 25 25.0
L 25 10 20 18 .3
62 R 15 5 0 6 .6
L 5 5 5 5 .0
63 R 15 5 0 6 .6
L 10 10 5 8 .3
64 R 10 10 5 8 .3
L 5 5 0 3 .3
65 R 10 5 5 6 .6
L 15 5 25 15.0
66 R 10 5 0 5 .0
L .5 5 0 3 . 3
6T R 15 10 0 8 .3
L 15 5 0 6 .6
68 R 5 0 10 5.0
L 5 0 0 1.6
69 R 15 10 5 10.0
L 5 5 5 5 .0
70 R 20 15 20 18.3
L 10 10 15 11.6
71 R 15 5 0 6 .6
L 10 0 0 3 .3
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; c t  Ear 500 1000 2000 PTA
72 R 5 5 5 5 .0
L 5 0 5 3 .3
73 R 10 10 5 8 .3
L 5 5 5 5 .0
74 R 15 5 0 6 .6
L 25 5 5 11.6
75 R 5 5 0 3 .3
L 5 5 0 3 .3
76 R 25 20 15 20.0
L 65 80 65 70.0
77 R 5 5 5 5 .0
L 10 5 5 6 .6
78 R 15 5 5 8 .3
L 10 5 0 5 .0
79 R 15 10 5 10.0
L 15 10 5 10.0
80 R 5 5 0 3 .3
L 5 0 0 1.6
81 R 10 10 5 8 .3
L 0 0 0 0 .0
82 R 20 10 5 11.6
L 25 20 30 25.0
83 R 5 10 5 6 .6
L 5 10 0 5 .0
84 R 20 5 5 10.0
L 15 5 10 10.0
85 R 10 10 5 8 .3
L 0 0 0 0 .0
86 R 35 35 30 33 .3
L 35 20 5 20.0
87 R 15 0 0 5 .0
L 5 5 0 3 .3
88 R 10 5 0 5 .0
L 10 5 0 5 .0
89 R 10 5 0 5 .0
L 10 0 0 3 .3
90 R 5 0 0 1.6
L 10 10 0 6 .6
91 R 15 10 0 8 .3
L 5 0 5 3 .3
92 R 30 25 10 21.6
L 30 30 10 23.3
93 R 10 0 0 3 .3
L 10 5 0 5 .0
94 R 20 10 5 11.6
L 15 15 20 16.6
95 R 25 10 20 18.3
L 5 10 5 6 .6
96 R 10 5 0 5 .0
L 10 10 0 6 .6
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S u b je c t Ear 500 1000 2000 PTA
97 R 5 0 0 1.6
L 5 5 0 3 .3
* 98 R 30 20 10 20 .0
L 20 25 25 23.3
99 R 25 10 5 13.3
L 5 5 10 6 .6
100 R 20 20 30 23.3
L 5 0 5 3 .3
* 101 R 25 25 15 21.6
L 20 15 5 13.3
102 R 5 0 5 3 .3
L 5 0 0 1 .6
103 R 5 0 0 1 .6
L 15 5 10 10.0
104 R 15 5 0 6 .6
L 10 5 10 8 .3
105 R 5 0 0 1.6
L 5 0 0 1.6
106 R 5 5 5 5 .0
L 5 5 5 5.0
* 107 R 20 10 10 13.3
L 15 15 20 16.6
108 R 10 5 5 6 .6
L 10 0 0 3 .3
109 R 5 0 0 1.6
L 0 0 0 0.0
110 R 30 10 0 13.3
L 5 10 20 11.6
111 R 25 10 0 11.6
L 0 10 0 3 .3
* 112 R 25 25 20 23 .3
L 25 20 25 23 .3
113 R 10 5 0 5 .0
L 5 0 0 1.6
* 114 R 30 15 5 16.6
L 15 15 20 16.6
* 115 R 25 25 35 28 .3
L 20 10 15 15.0
116 R 5 5 5 5 .0
L 10 10 15 11.6
117 R '15 10 0 8 .3
L 0 0 0 0 .0
* 118 R 15 10 10 11.6
I 15 10 10 11.6
119 R 5 5 10 3 .3
L 5 5 5 5 .0
120 R 15 15 0 10.0
L 15 IS 0 10.0
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Subj e c t Ear 500 1000 2000 PTA
121 R 35 35 30 33.3
L 15 5 5 8 .3
122 R 5 10 0 5 .0
L 0 0 0 0 .0
* 123 R 20 10 5 11.6
L 15 10 15 13.3
* 124 R 25 15 15 18.5
L 15 15 20 16.6
125 R 5 15 5 8 .3
L 5 5 5 5 .0
* 126 R 20 20 5 15.0
L 25 15 5 15.0
* 127 R 20 25 30 25.0
L 15 15 5 11.6
* 128 R 20 30 35 28 .3
L 20 15 20 18.3
129 R 5 5 5 5 .0
L 10 5 0 5 .0
130 R 20 10 0 10.0
L 10 5 10 8 .3
131 R 5 0 10 5 .0
L 5 5 5 5 .0
132 R 10 5 15 10.0
L 10 5 5 6 .6
* 133 R 10 10 10 10.0
L 30 20 10 20.0
134 R 20 10 5 11.6
L 0 0 0 0 .0
135 R 20 5 10 11.6
L 25 10 5 13.3
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PERCENTILE RANKS, RAW SCORES, AND CLASS MEDIANS ON THE 
VOCABULARY SUBTEST OF THE IOWA TESTS OF BASIC SKILLS
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School A
C lass  1 C lass  2
S u b jec t P e rce n ­ Raw S u b je c t P ercen ­ Raw
t i l e Score t i l e Score
13 99 69 27 97 64
* 1 97 64 38 96 62
* 6 92 58 25 76 50
* 14 92 58 33 76 50
11 85 54 28 74 49
* 5 83 53 37 71 48
7 83 53 * 30 68 47
4 74 49 34 68 47
12 74 49 * 26 65 46
9 68 47 21 38 37
IS 68 47 23 36 36
* 16 46 40 40 31 34
17 46 40 * 31 27 32
20 46 40 29 22 30
8 44 39 22 18 28
* 18 44 39 32 14 26
3 38 37 35 14 26
2 31 34 36 14 26
10 27 32 * 39 10 24
19 27 32 24 7 22
*I n d ic a te s  s u b j e c t  w ith  minimal h e a r in g  l o s s .
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School B
' C lass  3 C lass  4
S u b jec t P e rce n ­ Raw S u b je c t P e rcen ­ Raw
t i l e Score t i l e Score
63 99 69 87 81 52
42 96 62 72 , 65 46
43 96 62 71 58 44
* 44 94 60 85 38 37
65 94 60 74 31 34
49 85 54 78 31 34
66 83 53 * 76 22 30
58 74 49 84 22 30
46 71 48 * 70 18 28
50 71 48 83 18 28
* 61 71 48 68 14 26
48 68 47 69 14 26
57 68 47 73 14 26
* 60 68 47 80 14 26
64 68 47 * 86 14 26
59 65 46 81 10 24
54 55 43 88 10 24
56 49 41 75 7 22
45 46 40 * 79 7 22
53 44 39 * 82 7 22
* 47 38 37 67 6 21
* 51 38 37 77 2 18
41 31 34
62 27 32
* 52 14 26
* 55 14 26 -------------- 1




C lass  5 C lass  6
S u b jec t P e rc e n ­ Raw S u b je c t P e rce n ­ Raw
t i l e Score t i l e Score
95 94 60 * 118 94 60
103 76 SO 13S 92 58
111 76 SO * 114 86 53
* 94 74 49 125 74 49
108 74 49 130 68 47
* 112 71 48 132 68 47
93 68 47 120 58 44
109 68 47 129 55 43
106 68 47 122 49 41
90 65 46 * 124 49 41
96 55 43 113 46 40
100 55 43 * 128 46 40
102 49 41 119 44 39
* 107 49 41 121 38 37
89 46 40 * 126 38 37
91 46 40 116 36 36
97 46 40 * 123 36 36
104 31 34 117 27 32
* 98 27 32 * 127 27 32
105 27 32 * 133 22 30
110 27 32 134 22 30
* 92 22 30 131 18 28
* 101 18 28 * 115 1 14 ,
99 14 26
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TABLE II  (B)
PERCENTILE RANKINGS, RAW SCORES, AND CLASS MEDIANS ON THE 
READING COMPREHENSION SUBTEST OF THE IOWA TESTS OF BASIC SKILLS
School A
C lass  1 C lass  2
S u b je c t P e rce n ­ Raw S u b je c t P e rcen ­ Raw
t i l e Score t i l e Score
13 99 72 33 95 63
* 1 96 64 27 91 59
* 6 86 56 37 85 55
* 14 86 56 * 30 62 45
11 83 54 34 59 44
4 81 53 23 45 39
12 75 50 36 42 38
IS 75 50 25 39 37
* 5 70 48 * 26 39 37
20 59 44 28 37 36
* 18 56 43 24 34 35
9 45 39 40 31 34
8 42 38 29 27 32
2 37 36 * 31 27 32
7 37 36 32 27 32
3 29 33 22 25 31
17 29 33 35 18 28
10 27 32 21 8 23
19 14 26 38 5 21
* 16 3 20 * 39 3 20
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School B
C lass  3 C lass  4
S u b je c t P e rc e n ­ Raw S u b je c t P e rcen ­ Raw
t i l e Score t i l e Score
63 99 70 87“ " 81 53
* 44 98 67 72 50 41
49 98 68 85 50 41
66 94 62 71 39 37
43 89 58 84 39 37
46 83 54 74 37 36
* 60 81 53 68 31 34
59 79 52 77 27 32
* 61 75 50 81 27 32
65 72 49 88 27 32
42 70 48 * 70 25 31
48 70 48 * 79 25 31
58 65 46 * 86 25 31
* 47 62 45 69 22 30
54 59 44 67 18 28
62 56 43 75 14 26
50 42 38 * 76 14 26
56 42 38 83 14 26
41 37 36 73 12 25
* 52 37 36 * 82 10 24
57 37 36 78 6 22
45 34 35 80 6 22
* 51 29 33
53 27 32
64 22 30
* 55 1 18
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School C
C lass  5 C lass  6
S u b je c t P e rcen ­ Raw S u b je c t Pe rcen ­ Raw
t i l e Score t i l e Score
102 83 54 * 118 89 58
103 83 54 * 114 88 57
109 81 53 135 79 52
95 75 50 120 70 48
100 72 49 121 70 48
108 72 49 * 123 70 48
89 67 47 113 62 45
93 67 47 119 56 43
106 65 46 125 56 43
111 62 45 130 56 43
91 56 43 * 126 50 41
* 112 56 43 131 50 41
96 53 42 * 128 42 38
97 53 42 132 42 38
90 50 41 134 39 37
* 94 48 40 * 133 37 36
* 92 42 38 122 34 35
* 101 42 38 * 124 34 35
104 37 36 116 22 30
110 31 34 117 14 26
* 98 34 35 129 10 24
* 107 27 32 * 127 8 23
99 22 30 * 115 1 18
105 1 15
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TABLE I I  (C)
PERCENTILE RANKINGS, RAW SCORES, AND CLASS MEDIANS ON THE 
COMPOSITE ACHIEVEMENT OF THE IOWA TESTS OF BASIC SKILLS
School A
C lass  1 C lass  2
S ub jec t P e rc e n ­ Raw S u b je c t P e rce n ­ Raw
t i l e Score t i l e Score
13 99 69 33 97 62
* 1 92 57 27 92 57
* 6 85 53 37 78 50
11 80 51 25 75 49
12 75 49 34 72 48
* 14 75 49 38 57 43
4 72 48 * 30 54 42
* 5 60 44 * 26 51 41
15 60 44 28 51 41
2 54 42 29 45 39
7 51 41 36 45 39
10 51 41 23 42 38
* 18 51 41 40 38 37
20 51 41 35 35 36
8 48 40 * 31 26 33
9 45 39 32 19 31
3 32 35 21 16 30
17 29 34 24 16 30
* 16 22 32 22 13 29
19 22 32 * 39 7 27
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TABLE I I  (C) 
School B
C lass  3 C lass  4
S u b je c t P e rce n ­ Raw S u b je c t P e rcen ­ Raw
t i l e Score t i l e Score
63 97 62 87 57 43
49 96 60 85 42 38
43 92 57 72 42 38
65 91 56 71 35 36
* 44 89 55 74 35 36
66 87 54 84 35 36
46 83 52 * 70 26 33
58 80 51 88 22 32
* 61 78 50 67 16 30
48 75 49 68 16 30
59 72 48 69 16 30
42 69 47 * 76 16 30
54 66 46 81 16 30
* 47 57 43 83 16 30
50 57 43 73 13 29
* 60 57 43 75 13 29
56 51 41 77 10 28
* 51 48 40 * 86 10 28
62 45 39 78 7 27
64 45 39 * 79 7 27
53 42 38 80 7 27
41 38 37 * 82 7 27
45 35 36
57 35 36
* 52 29 34
* 55 7 27
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
48
TABLE I I  CO 
School C
C lass  5 C lass 6
S ub jec t P e rce n ­ Raw S u b je c t P e rcen ­ Raw
t i l e Score t i l e Score
95 87 54 * 118 97 62
103 78 50 * 114 80 51
109 78 50 113 69 47
100 75 49 * 128 66 46
111 72 48 135 66 46
93 69 47 120 63 45
108 69 47 * 126 63 45
90 60 44 * 123 60 44
* 94 60 44 * 124 60 44
102 60 44 121 57 43
106 57 43 130 54 42
89 54 42 132 54 42
* 112 54 42 125 51 41
104 51 ' 41 ♦ 133 48 40
91 48 40 134 45 39
97 45 39 129 42 38
110 42 38 119 38 37
* 98 38 37 116 35 36
*, 107 38 37 131 35 36
96 35 36 122 29 34
* 92 32 35 * 127 26 33
* 101 29 34 117 16 30
99 19 31 * 115 2 22
105 3 24
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